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Abstract

This report and map represent a compilation of previously published structural data
from lode-gold mineral occurrences in the Chugach-Prince William accretionary prism. We
list 216 mineral occurrences that have published structural data and 113 that do not. Most
of the data is from U.S. Geological Survey reports from the 1910’s and 1930’s, and four
masters theses. The data show that most veins strike NW-SE, although there are variations
from E-W to N-S. In general, on the west ‘limb’ of the orocline—west of Prince William
Sound, the gold-bearing quartz veins are oriented perpendicular to the regional structural
grain whereas those east of Prince William Sound are at a small angle to the structural
fabric. Most gold-quartz veins are found within the Valdez Group, but a small number lie
within the Orca Group and the McHugh Complex. In addition, many localities have small
intrusions nearby, but their presence does not appear to be necessary for the formation of
the gold-quartz veins. There are numerous examples where gold-bearing quartz veins cut
intrusions, but there are no instances where intrusions cut gold-quartz veins. Therefore, the
veins appear to post-date the intrusions by at least a small interval of time. Finally, many of
the mineral occurrences are located along faults.

Introduction

This report is a compilation of structural data from lode gold mineral occurrences in the
southern Alaska accretionary prism—also known as the Chugach-Prince William
composite terrane. Thousands of prospectors and miners have scoured the Chugach and
Kenai Mountains of southcentral Alaska looking for their fortune in gold, and in the
process have collected valuable structural information that can elucidate the origin of the
mineralization. U.S. Geological Survey personal first documented the development and
discovery of the gold-bearing quartz veins in southern Alaska in the early 1900’s. Four
Masters of Science theses have studied various aspects of the mineralization in the Hope-
Sunrise (Mitchell, 1979), Port Wells (Stiiwe, 1984), Port Valdez (Pickthorn, 1982), and
McKinley Peak (Haney, 1982) mining areas, but nowhere has there been a compilation of
all the structural data from rocks of the Chugach-Prince William composite terrane. This
report attempts to fill that shortcoming.

The accompanying map gives the locations of all lode-gold mineral occurrences, which
have been found from Kodiak Island to the Cordova area. Because the map focuses only
upon the gold mineral occurrences within the accretionary prism, lithologic designations
have been assigned to units south of the Border Ranges fault—the fault which separates the
accretionary prism from its backstop. We use the term “occurrence” as any mineral
occurrence, whether or not there has been production (a “mine”), prospecting (a
“prospect”), or reported mineralization (the traditional use of the term “occurrence”). The
occurrences are split into those that have structural information, and those that do not.
“Having structural information” is loosely defined as having an orientation of a gold-quartz
vein or indicating proximity to an intrusion. Occurrences with structural data are numbered
from 1 to 216, and those without are numbered from NS1 to NS113 (NS indicates “no
structural” data). The data come from published literature from dating from 1898 to 1987, .
although much of it is from summary studies by U.S. Geological Survey authors from the
1910’s and 1930’s. Some of these studies are repeated verbatim in later reports, which are
not cited. If structural data was given only on maps, we measured the orientation of a
particular structural feature and transferred that orientation to the table. We did not attempt
to determine orientations from stereograms of structural data (e.g. within Stiiwe, 1984).

A significant weakness of the data is that many features or relationships may not have
been recognized by, or revealed to, the original reporter of the data. For example, there are
many localities that have documented faults, but very few list slickenside striae



orientations. In addition, the usage of the term “slickenside” did not come into common use
in the academic geologic community until the late 1930’s and 1940’s. Therefore, many
geologists or miners of the 1910’s and 1930’s did not know to look for something that they
did not have a label for. Similarly, just because intrusions, faults, or mineral phases were
not mentioned, does not necessarily mean they are not present.

Explanation of Table Headings

ID On Plate 1 — identification number used on the map. The mines, prospects, and
occurrences are discussed from southwest to northeast. If more than one reference
discusses a prospect, only one ID number is used. Occurrences with structural data
are numbered from 1 to 216, and those without are numbered from NS1 to NS113.

Mine, Prospect or Occurrence — lists the name of the mine, prospect or occurrence. If
more than one name is listed, these names are separated by semicolons (;) and the
most commonly used name for the locality is listed first.

Gold Mining District or Region — gives the name of the gold mining district, however, if a
locality lies outside of a recognized district a regional name was used (i.e. “Port
Dick”). '

Quad — lists a two letter abbreviation for the USGS 1:250,000 quadrangle that the mine
prospect or occurrence lies within. The abbreviations are: AN, Anchorage; CV,
Cordova; KD, Kodiak; SV, Seldovia; SW, Seward; VA, Valdez.

Location — gives a very approximate location relative to nearby geographic features.

Latitude (°N) & Longitude (°W) — lists the longitude in degrees north latitude on the first
line, and then the longitude in degrees west on the second line. Many of the latitude
and longitude locations of these prospects were obtained from the Alaska Resource
Data File (ARDF) (unpublished U.S. Geological Survey database), and Jansons et al.
(1984). Also, in several cases, the latitude and longitude of two prospects are listed
as the same. This is because there was insufficient information to distinguish between
location of the two prospects. In all cases, the reader should consult the primary
sources for the exact locations.

Elevation (ft) — As Reported — lists the elevation of occurrence, prospect or mine as
reported by the source. If no elevation was listed, no information was given by the
source. Similarly, if no data is listed in any other column, it is because none was
given by the source.

Host Rock and Lithologic Unit for Gold-Quartz Veins — gives the rock type of the host rock
according to the source, which is why almost all of these descriptions are in quotes.
Also, the host lithologic unit, that is, the Valdez Group, Kodiak Formation, Orca
Group, or McHugh Complex, is given. The lithologic unit was determined by the
location of the mine, prospect, or occurrence on the accompanying map, which
displays our present understanding of the locations of these units. The lithologic unit
is only listed on the first line of mines or prospects for which there are several
references.

Orientation of Quartz Veins — gives the orientation of the veins as reported. Strike is
listed before the “/’ and the dip after. All orientations of planar features (in all
columns) give the azimuth direction of the strike according to the “right-hand rule.” If
the orientation was given as a quadrant, this is listed in this column (for example,
“northeast” = NE). If a question mark is shown, the orientation is questionable.

Width of Individual Veins — gives the range in the width of the veins as reported.

Length of Veins (ft) — is the length, as reported, in feet, unless another unit is used.

Vein Mineralogy — first lists sulphide and metallic minerals and then gangue minerals.
Only mineral phases mentioned in the reference are listed.

Local Bedding — orientation of bedding, as reported.

Local Cleavage — orientation of cleavage, as reported.

Faults — orientation and type of faults, as reported.



Intrusions Nearby? — states if there is an intrusion nearby, and, if present, the
relationship of the intrusion(s) to the quartz veins. “Nearby” usually meant within a
couple of hundred meters to most reporters of data.

Cross Cutting Relationships — lists cross cutting relationships between veins, faults,
intrusions, and host rock unit.

Comments —lists any pertinent information that does not neatly fit into the previous
categories.

Reference(s) — gives the reference from which the information cited is derived. A
significant reference deserving some discussion is Jansons et al. (1984). Their report
has additional information about the workings, production, assays on samples, and a
resource assessment of many prospects listed in this report, with the exception of the
mineral occurrences in the Kodiak and Seldovia quadrangles. If information in
Jansons et al. (1984) was identical to that in Hoekzema et al. (1987) or other primary
sources, Jansons et al. (1984) was not cited.

Summary of Structural Data and Preliminary Interpretations

Most of the gold-quartz veins in the accretionary prism of southern Alaska lie within
rocks of the Valdez Group. Of the 329 occurrences listed in the table and shown on the
map, 296 lie within the Valdez Group and its equivalents, 25 lie within the Orca group, and
8 lie within the McHugh Complex. Therefore, the favored host rock unit of the gold-quartz
veins is the Valdez Group, but the Orca Group and McHugh Complex do not have
characteristics that prevent gold-bearing quartz veins from forming.

The presence or absence of intrusions is a fundamental difference between different
areas with gold prospects. On, and in the vicinity of, Kodiak Island, most localities (9 out
of 12) are near an intrusion, but only 3 of 12 occurrences actually cut an intrusion.
Similarly, in the Nuka Bay area 4 of 15 localities have an intrusion nearby, but only 2 of 15
cut a dike. Of the remaining 10 localities in the Seldovia quadrangle, 6 of 10 are near dikes,
but only 4 of these are within the intrusion. In the Seward-Moose Pass area, a smaller
percentage of the occurrences are near intrusions, where 2 out of 20 localities have quartz
veins that cut a dike. The Moose Pass-Hope area is notable for having a number of ~N-S-
striking dikes. The Gilpatrick dike is the largest, longest, and the most well known. 36 of
the 43 localities with structural information are within 1 km of a dike, and 20 of these
occurrences are along a dike. In the Girdwood area, there is a small intrusion—too small to
show on the scale of the map. Seven of the 9 localities in the area are close to the intrusion,
and 2 of the localities have quartz veins that cut a dike. In the Port Wells area, 17 of 45
localities have an intrusion nearby, and 11 of 43 occurrences have quartz veins that cut a
dike. The Port Valdez area is notable for having the fewest mineral occurrences near an
intrusion. Only 2 of 57 localities report an intrusion nearby. At both localities where
intrusions are present, the gold-bearing quartz veins cut a dike. In the Cordova area near
McKinley Peak, all five reported mineral occurrences are near the McKinley peak pluton.
At the nine areas discussed above, generally ~25% of the mineral occurrences in an area are
located near an intrusion. In addition, only the Kodiak, Port Wells, and Cordova areas
have intrusions large enough to be mapped on 1:500,000-scale map, and thus large
intrusions are not required for mineralization. In fact, it appears that the presence of an
intrusion is not necessary for mineralization. Only 2 of 57 occurrences with structural data
from the Port Valdez area are near or within a dike. Given the large number of occurrences,
and that the district was the most productive of the ones discussed in this report, there does
not appear to be a requirement that plutons need to be present for significant gold-quartz
mineralization. Finally, we note that there are numerous examples where gold-quartz veins
lie within faults or fractures that cut an intrusion, but there are no examples in which an
intrusion cuts a gold-quartz vein.



We also note that many of the mineralized zones are along faults. Many of the reports in
the table specifically indicate that there was shearing or faulting along the mineralized zone,
but others mention zones of gouge or breccia associated with the quartz veins, which
sounds as if the quartz veins actually lie within fault zones. We believe that the reporters of
the data in the table may have commonly missed evidence for faulting along the gold-quartz
veins, because evidence for slip may be subtle and easily missed. Nevertheless, none of the
localities in the Kodiak area have reported faults along the quartz veins. In the Nuka Bay
area about half (8 of 15) localities have faulting along quartz veins. In the Seward-Moose
Pass area about half of the mineral occurrences (9 of 20) lie within faults. The Moose Pass-
Hope area has 8 of 43 localities within faults, and most of these faults are NNE-striking
dextral faults that also cut dikes. Three of 9 mineral occurrences in the Girdwood area were
reported to be in faults. In the Port Wells district 19 of 43 localities were reported to lie
within faulted zones. A similar percentage of mineral occurrences in faulted zones (24 of
57) was reported for the Port Valdez area. Finally, only 1 of 5 occurrences in the McKinley
Peak area near Cordova was reported to lie within a fault.

The orientation of quartz veins from each region are displayed on Fig. 1. Only eleven
quartz vein orientations were reported from Kodiak Island and vicinity. Most of these strike
NW-SE, which is roughly perpendicular to the regional structural grain. The same
relationship holds true for the six orientations from the Seldovia area, and also those from
the Nuka Bay area. The Seldovia area occurrences lie within rocks of the McHugh
Complex and the Nuka Bay occurrences are within rocks of the Valdez Group. Presumably
the same structural regime affected both areas during gold mineralization. It is difficult to
argue for a preferred orientation of quartz veins in the Seward - Moose Pass area, although
none of the veins dip to the west. The veins in the Moose Pass - Hope area also have a
wide range in orientation, but most strike N-S or NNW-SSE and dip steeply either east or
west. Many of these gold-bearing quartz veins are in, or within, a few kilometers of the
Gilpatrick dike, which also strikes roughly N-S, is subparallel to the regional structures, is
a few meters wide, and roughly 16 kilometers long. Mitchell’s (1979) data, which is
chiefly from the Palmer Creek valley, support this conclusion, although his data favor a
NNW-SSE strike. Quartz veins in the Girdwood area are steeply dipping and strike from
E~W through NW-SE to N-S. There are no NE-SW-striking veins. Thus, most veins are
at a large angle to the NE-SW-trending regional structural fabric. The one gold mineral
occurrence up the Peters Creek valley (214), north of Girdwood, lies in McHugh Complex
rocks and also has quartz veins perpendicular the regional (NW-SE-trending) structural
fabric. In the Port Wells district, most reported quartz veins strike NE-SW (or ENE-
WSW) which is parallel to the regional structural fabric. However, the structural study of
Stiiwe (1984, 1986) finds that most quartz veins have the opposite relationship, but his
work does indicate that the mines that were the largest producers generally have quartz
veins with a NE-SW strike. Most veins in the Port Valdez district have a NW-SE strike
and dip steeply, but are at an angle to the regional structures which generally strike E-W
(Pickthorn, 1982; Nelson and others, 1985). In the Cordova area, most gold-bearing
quartz veins strike NW-SE, which is parallel to the regional structures.

We conclude that most veins strike NW-SE, although there are variations from E-W to
N-S. In general, on the west ‘limb’ of the orocline—west of Prince William Sound, the
gold-bearing quartz veins are oriented perpendicular to the regional structural grain whereas
those east of Prince William Sound are at a small angle to the structural fabric. Most gold-
quartz veins are found within the Valdez Group, but a small number lie within the Orca
Group and the McHugh Complex. In addition, many localities have small intrusions
nearby, but their presence does not appear to be necessary for the formation of the gold-
quartz veins. There are numerous examples where gold-bearing quartz veins cut intrusions,
but there are no instances where intrusions cut gold-quartz veins. Therefore, the veins



appear to post-date the intrusions at least by a small interval of time. Finally, many, but not
all, of the mineral occurrences are located along faults.
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Figure 1. Stereograms of poles to gold-bearing quartz veins as reported in Table 1 from
different areas within the Chugach-Prince William accretionary prism. The "Seldovia" area
includes thos occurrences within the U.S. Geological Survey Seldovia quadrangle, but
outside of the Nuka Bay area. The dots show poles to veins in which an exact interpretation
of the orientation was given. The open squares show poles to veins in which some .
interpretation of the orientation was made. For example, the source may have indicated that a

vein was striking N-S and dipping steeply to the west. The interpreted orientation used is:
180/80. Stereonets are equal-area.
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